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This section briefly describes the projects and the measurable outcomes in the five activities during
the period 2011- December 31, 2016 and also summarizes the information altogether:

Activity 1:  Curriculum Reform--supports the implementation of Challenge-Based
Instruction (CBI) in selected STEM courses with DoD applications,

Activity 2. Faculty Development Program --supports the professional development of
STEM faculty in CBI curriculum incorporating DoD applications,

Activity 3:  Student Recruitment and Outreach Activities--supports the development of
CBI curricular materials in the K-12 programs of the Texas Pre-freshmen
Engineering Program and Dual-Enrollment Engineering Academy,

Activity 4. Student Research--supports student STEM research in DoD areas, and

Activity 5  STEM Student and Faculty Resource Program--creates a STEM resource
program for the academic and professional development of students and faculty.
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Mission of the Center of Excellence in STEM Education

The Center of Excellence in STEM Education at The University of Texas-Rio Grande Valley
(UTRGV) was one of three centers funded by the U. S. Department of Defense over a period of five
years from April 2011-December 2016. It was the only Hispanic Serving Institution to receive this
prestigious award and recognition.

The goals of the Center are focused on strengthening STEM academic programs and increasing the
number of STEM graduates, particularly those from underrepresented groups. As the lead institution
of the grant, UTRGV collaborated with South Texas institutions: South Texas College, Texas A&M
International University-Laredo, the former University of Texas-Brownsville, and the University of
Texas-San Antonio. At UTRGV, the Center works closely with faculty in the College of
Engineering and Computer Science and the College of Sciences.

The Center of Excellence in STEM Education builds a community of faculty, who are leaders in the
teaching pedagogy of Challenge-Based Instruction, and student programs in the Science,
Technology, Engineering, and Mathematics (STEM) fields. The Center supports five activities
focusing on faculty professional development in Challenge-Based Instruction (CBI), the
development and implementation of CBI curricular materials in pre-college student outreach
activities (TexPREP and the South Texas College Dual Enrollment Engineering Academy) and
undergraduate STEM curricula, undergraduate research, and the establishment of a student-faculty
resource program. Furthermore, the Center of Excellence in STEM Education continues to build
communities to identify and address specific needs to increase rates in recruitment/student outreach,
enrollment, retention, and graduation in STEM fields across South Texas. In fact, the Center is
rapidly growing to incorporate additional synergistic initiatives including STEM student
scholarship programs for academically talented students, partnering with STEM university faculty
and the local community in organizing STEM education symposia and seminars, and collaborating
with student support units and faculty in grant proposals to better mentor students in their research
and academic careers.

Impact
To date over 18,000 faculty, students and K-12 students and teachers have visited the center. The
table below shows the specific breakdown in the demographics of the population as of Fall 2015.

Total number of Faculty visits 1462

Total number of UG visits 4983

Total number of K-12 Teacher visits | 750

Total number of K-12 student visits | 9222

Total 16,417 as of Fall 2015




Dissemination of Work

Due to our efforts, we published a total of 23 refereed papers which consisted of 5 journal papers
and 18 conference proceedings all associated with STEM research and/or STEM education.
Additionally, over 30 presentations were given at the national-level at professional conferences or
professional meetings, and over 35 presentations were given by students at UTPA/UTRGV-
affiliated conferences.

Journal Papers 5
Conference Proceedings 18
External national-level over 30

presentations
Presentations at UTPA/UTRGV- | over 35
affiliated conferences

Activities

Activity | - Curriculum Reform - Dr. Robert Freeman

This activity aims to introduce the teaching pedagogy of Challenge-Based Instruction (CBI) into the
STEM curriculum incorporating DoD applications to enhance student learning by providing
opportunities for students to see the relevance of studies to the real world and to develop adaptive
expertise.

Activity Il - Faculty Development - Dr. Arturo Fuentes

The Faculty Development Program focuses on the professional development of faculty in the
teaching pedagogy of Challenge-Based Instruction. This plan includes a series of training
workshops and mentoring workdays for STEM faculty that will bring the latest research in effective
educational methods to a large number of Hispanic and low-income students in South Texas,
therefore delivering course content successfully.

Activity 111 - Recruitment & Outreach- Drs. Steve Crown and Horacio Vasquez

This activity focuses its efforts on the Texas Pre-freshmen Engineering Program (TexPREP) and
the Dual-Enrollment Engineering Academy (DEEA). It created and developed the fourth-year
TexPREP curriculum that delivers STEM content in a Challenge-Based Instruction (CBI)
framework with challenges that impact DoD areas of interest. The courses have been disseminated
to the collaborators as well as other programs across the state. The DEEA academy has also infused
its program through the development of CBI courses.

Activity IV - Student Research — Dr. Richard Fowler

The C-STEM Student Research Program at UTRGV provides opportunities for students and faculty
to conduct research together in areas of interest to the U.S. Dept. of Defense (DoD) with the goals
of retaining students in STEM, increasing the number of students receiving bachelor’s degrees in
STEM, and increasing the number of students who enter STEM graduate programs.

Activity V - STEM Student and Faculty Resource Program — Drs. Olga Ramirez and Cristina
Villalobos, and Ms. Martha Salazar

The Center of Excellence in STEM Education is a resource for UTRGV students and faculty in the
Science, Technology, Engineering and Mathematics disciplines, along with K-12 students. The
purpose of K-12 community outreach is to promote and encourage students in exploring careers in
STEM fields and to strengthen their understanding of STEM disciplines. Students and faculty can



reserve the C-STEM and take advantage of software and equipment for use in enhancing their
teaching and studies. Additionally, the Center provides workshops such as “Applying to Graduate
School”, “Applying for Summer Research Programs”, and “Applying for Fellowships” for the
professional and academic development of students.

Visit us at: [www.utrgv.edu/cstem|

Faculty & Staff Involved in the Center

1.

2.

o g krw

Drs. Cristina Villalobos, Olga Ramirez, Sophie Wang, UTRGV School of Mathematical &
Statistical Sciences

Drs. Robert Freeman, Arturo Fuentes, Steve Crown, Horacio Vasquez, UTRGV Dept of
Mechanical Eng

Drs. Richard Fowler, UTRGV Department of Computer Science

Ms. Idalia Mejia, Administrative Coordinator

Ms. Martha Salazar, Project Coordinator (50% with C-STEM and 50% with HHMI)
Approximately 10 undergraduate students

External Collaborators

1.

2.
3.
4

Dr. Rudy Reyna, Director of the TexPREP Program, UT-San Antonio

Dr. Rohita Goonatilake, Texas A&M International University (TAMIU) at Laredo
Dr. Mahmood Fathelden, South Texas College

Dr. Jerzy Mogilski, University of Texas-Brownsville but now with UTRGV

Some Community-Engagement Activities

1.

2.
3.
4

oo

9.

International Museum of Arts and Science

McAllen Mini-Maker Faire

Palmfest McAllen

Hispanic Engineering Science and Technolgy Conference (HESTEC) Community Day and
HESTEC Middle School Challenge at UTPA/UTRGV

Providing 30 hours of professional development to PSJA teachers (Fall 2015)

Providing 4 professional development workshops to local area teachers (Summer 2016)
Interviewed by Fox Good Day Valley regarding C-STEM and STEM Education, 2014 and
2015

Annual multiple UTPA/UTRGV events for faculty and students to inform them of the services
at the C-STEM

Fossil loan from Dr. John Gerling

International Collaborations

1.

In February 2015, C-STEM provided a one-week 20-hour professional development training to
10 high school teachers from Uruguay. The workshop was delivered in Spanish. C-STEM was
contacted by the Texas International Educational Consortium (TIEC) in Austin, TX to deliver
the workshop due to our efforts in STEM Education. In spring 2017, the Uruguayan teachers
delivered a presentation to their government regarding the Challenge-Based Instruction
workshop that C-STEM delivered.



Honors and Awards
National-Level

1.
2.
3.
4,

5.

2012 HENAAC Luminary Award from the Great Minds in STEM, Cristina Villalobos
Hispanics On the Move, Hispanic Outlook, 2013, Cristina Villalobos

2013 Society for the Advancement of Chicanos & Native Americans in Science (SACNAS)
Distinguished Undergraduate Institution Mentor Award, Cristina Villalobos

2016 Outstanding Faculty Member in Teaching and Service Award, American Association of
Hispanics in Higher Education, Cristina Villalobos

Recognized by the American Mathematical Society (AMS) during 2016 Hispanic Heritage
Month, Cristina Villalobos. [www.lathisms.org| The AMS is the largest professional
mathematics organization.  Posters can be ordered from the AMS featuring 2016 Hispanic
Heritage scientists.

University/Regional/State-Level

1.
2.
3.

4.

10.
11.
12.
13.
14.

15.

2011 University of Texas Regents’ Outstanding Teaching Award, Robert Freeman

2011 UTPA University Faculty Excellence Award in Service, Cristina Villalobos

2011 UTPA College of Science & Mathematics Faculty Excellence Award in Service, Cristina
Villalobos

2011 UTPA College of Engineering & Computer Science Faculty Excellence Award in Service,
Arturo Fuentes

Outstanding Mentor Award, Department of Mathematics, University of TX-Arlington, 4/2011,
Cristina Villalobos

2012 University of Texas Regents’ Outstanding Teaching Award, Arturo Fuentes

Outstanding Mentor Award, Department of Mathematics, University of TX-Arlington, 3/2013,
Cristina Villalobos

2013 University of Texas Regents’ Outstanding Teaching Award, Cristina Villalobos

2014 Innovation in Online Learning COLTTie Award, UTPA, Andres Padilla-Oviedo (UTPA
Math)

2014 UTPA College of Engineering & Computer Science Faculty Excellence Award in
Teaching, Horacio Vasquez

The Senator Judith Zaffirini Award for Leadership, Service, and Scholarship at the 2013
Freshman Convocation, Texas A&M International University, Laredo, Texas, R. Goonatilake
Presidential Endowed Professorship, 2014-2016, Cristina Villalobos

2015 University of Texas Regents’ Outstanding Teaching Award, Horacio Vasquez

2015 University of Texas Regents’ Outstanding Teaching Award, Emmett Tomai (UTRGV
Comp Sci)

2016 University of Texas Regents’ Outstanding Teaching Award, Steve Crown

In summary, 5 of the faculty who co-founded the C-STEM and were P1/CoPIs were awarded the
University of Texas Regents’ Outstanding Teaching Award.

Endowment
The Center of Excellence in STEM Education helped procure $125K from Mr. Lee Aaranson
(Lack’s Furniture Stores) for an endowed position in STEM Education.



Activity 1: Curriculum Reform

Objective 1: By July 2011, increase the number of fully developed Multidisciplinary CBI modules.

1. Qutcome

Complete CBI Module on Power Swim Challenge (Reduction of CBI budget resulted in reduced scope. The second module per year was
removed from the final proposal)

Status of Outcome (Explanation of Progress)

Power Swim Module evolving into a series/sequence of interrelated modules beginning with the "Humpback Whale" Module.

a. Four of nine modules / challenges (ultimately comprising an entire undergraduate Fluid Mechanics course and based on the Humpback
Whale) completed.

b. Eight biologically motivated challenges (to be utilized in fall 2012 in courses in BIOL 2402 Comparative Vertebrate Anatomy and BIOL
6307 Animal Bioenergetics) under development.

Objective 2: By July 2012, increase the number of fully implemented Multidisciplinary LC CBI modules

2.a. Outcome

Implement CBI Module on Power Swim Challenge (Power Swim Module evolving into a series/sequence of interrelated modules beginning
with the "Humpback Whale" Module.)

2.b. Outcome

Complete one new module (Power Swim Module evolving into a series/sequence of interrelated modules beginning with the "Humpback
Whale" Module)

Status of Outcomes (Explanation of Progress)

2.a.1 Four Humpback Whale / Power Swim challenges implemented in a Fluid Mechanics course in spring 2012. Modest comparative assessment
underway involving a control group in a second section of Fluid Mechanics taught in spring 2012.

The two sections of Fluids were MECE 3315 — 01 (Experimental group with Choutapalli) and 02 (control group with Tarawneh). The
experimental group had a pass rate of only 56% with a class GPA of 1.65 while the control group had a pass rate of 84% with a class GPA of
2.89. Comparative assessment of common exam problems forth coming. The biologically motivated challenges will be implemented in in fall




2012 in courses in BIOL 2402 Comparative Vertebrate Anatomy and BIOL 6307 Animal Bioenergetics. In addition, a Senior Design project
investigating the effect of non-smooth leading edges on airfoil aerodynamics will be undertaken in fall 2012 and spring 2013.

2.a.2 Instead of developing a distinct second module the proposed first year “module” based on DARPA’s Power Swim program assistive
swimming device is evolving into a series of interrelated modules that will involve topical content including fluid mechanics, adaptive anatomy,
bioenergetics, biomechanics, and mechanism synthesis and design. Current plans are to offer a new technical elective course in spring 2014.

This will include selected challenges from the biology and fluids modules and to be developed curricular modules involving human biomechanics
and bioenergetics, and the kinematic synthesis of an assistive swimming device incorporating non-smooth “air” foils. In addition, we will be
soliciting proposals for a new DoD CBI module from faculty who have completed the CBI training of activity 2

Objective 3: By July 2013, increase retention and transition of students into graduate school and increase quality of student learning.

3.a. Outcome

Increase the number of students retained and entering graduate school by 10%.

3.b. Outcome

Complete one new implementation (continuation of the power swim suite of modules)

3.c. Outcome

Complete one new module.

Status of Outcome (Explanation of Progress)

3.a.1 The impact of CBI is also evident from the number of undergraduate students in the fluid mechanics class who expressed interest in
aerodynamics research. More than 6 out of 22 (~30%) students in the CBI fluids section contacted the instructor requesting to be considered as
undergraduate research assistants in his research lab (which focusses on aerodynamics and propulsion). Because of space constraints in the lab,
the instructor was only able to assure four students that they could work with him as undergraduate research assistants. However, the impact of
CBI in inciting interest and curiosity of the students towards aerodynamics research was vivid.

3.a.2 The Senior Design project (see 3.b.4 below) and the fluid mechanical concepts involved made a deep impression on the group so much so
that three out of the four students in the group (Jean Calzada, Oscar Hernandez, and David Cano) decided to continue with the masterds
program in fluid mechanics in the mechanical engineering department.

3.a.3 Jean Calzada, Oscar Hernandez, and David Cano are continuing in the master’s program and are expected to graduate in May or August
2015. John Thomas is continuing to pursue his experimental Master’s Thesis dealing with the development and testing of a non-smooth leading









































































